photopic responses could be recorded from the darkadapted retina. There seems to be no correlation between these two ERG types and the mode of inheritance of CSNB.'7-10 Recently, the SchubertBornschein type of CSNB has been further subdivided, mainly on the basis of ERG findings and psychophysical testing, into the complete type, which competely lacks rod function, and the incomplete type with some remaining rod function.' Furthermore, in all forms of CSNB the implicit times for scotopic and photopic b waves were found to be almost the same,' whereas in normal persons the implicit time of the scotopic b wave is at least twice as long as that of the photopic b wave.
A group of retinal disorders in man known collectively as congenital stationary night blindness (CSNB) is mainly characterised by a normal fundus appearance, loss of scotopic function, and an abnormal electroretinogram (ERG).' Though not very common, it was first described over 300 years ago as a dominant disease in the Nougaret family in France.2
Three modes of genetic transmission have since been described: a dominant form, an autosomal recessive form,3 and a sex linked recessive type.4
Two types of CSNB have been differentiated by means of the ERG. In the first type, described by Schubert and Bornschein,' the dark-adapted response is characterised by a normal or slightly subnormal a wave, while there is no (or perhaps a minimal) scotopic b wave above baseline. This 'negative type' of ERG or type 1 ERG, is the most common type of ERG in CSNB. In the type described by Riggs ' the a and b waves are proportionally more reduced, and the amplitudes may vary substantially (type 2 ERG). In some cases only reduced Correspondence to Dr K Narfstrom, Department of Ophthalmology, University of Linkoping, S-581 85 Linkoping, Sweden. photopic responses could be recorded from the darkadapted retina. There seems to be no correlation between these two ERG types and the mode of inheritance of CSNB. '7-10 Recently, the SchubertBornschein type of CSNB has been further subdivided, mainly on the basis of ERG findings and psychophysical testing, into the complete type, which competely lacks rod function, and the incomplete type with some remaining rod function.' Furthermore, in all forms of CSNB the implicit times for scotopic and photopic b waves were found to be almost the same,' whereas in normal persons the implicit time of the scotopic b wave is at least twice as long as that of the photopic b wave.
Although the cause of CSNB is still not clear, the results of ERG and fundus reflectometric studies have contributed to our understanding of the disease. Carr and associates showed that both the concentration and regeneration of rhodopsin were normal in two cases of CSNB affected human retinae.'2 One of the cases showed a 'negative' ERG, and in the other only a minimal photopic response could be elicited. The light stimulus was provided by a 250 W halogen lamp and regulated by an electronic shutter (Uniblitz). Both a stimulating and a background light path were used and led to the eye via fibre optics ending 5 mm in front of the eye on the visual axis. Neutral density filters attenuated the 20 ms light stimulus in a S log-unit intensity range with 31000 lux as the maximum light used.
The animals were dark-adapted for 30 minutes, during which time the dark adaptation was studied by stimulating the eye every 5 minutes with white light (31 000 lux). To study the sensitivity of the rod system a 20 [tV criterion response to white light was used for threshold determination, after a total dark adaptation time for 45 minutes. From a starting point of -5 log relative units the light intensity was increased in steps of 0 5 log units up to full intensity. To study the cone system the eye was light-adapted (50 lux) for 10 minutes and the responses to 30 Hz flicker with maximum luminance were studied. The a wave was measured from the baseline and the b wave from the trough of the a wave.
To (Fig. 1) . Fig. 2a shows the ERG of a normal Briard dog. The ERGs of the affected Briards differed markedly from those of normal dogs. It was found that the three litter mates in which ERG recordings were performed at the Faculty of Veterinary Medicine and which had showed Visual disabilities in the obstacle course test also had abnormal ERGs. There was no response at all when the stimulus light was attenuated, which means that there was no response at (Fig. 2c) . The full light intensity is clearly within the photopic range, and thus the only response obtained seems to be a reduced cone response. Photopic flicker responses from the affected animals were recordable (Fig. 2d) , though subnormal when compared with the unaffected Briard dogs (Fig. 2b) . This was further demonstrated at the University Hospital of Linkoping, by means of the averaging technique, for one of the affected Briard dogs and a control (Fig. 3) .
It is not possible to determine with certainty the genetic transmission of the defect when studying only one litter of affected dogs. The fact that both parents were unaffected, however, precludes a dominant inheritance of the defect. Both males and females were affected in the litter, which seems to rule out a sex linked inheritance. Thus the disease appears to be inherited in an autosomal recessive manner. We were surprised to learn from the study of pedigrees of the litter in Sweden and of affected Briards in the USA (Aguirre G, personal communication, 1988) that affected dogs from the two countries had common ancestors. As to how stationary these symptoms were, one of the nyctalopic dogs was donated for study and followed up for 1-5 years without any noticeable change in visual problems. Table 2 summarises the findings in patients with I 50 pV CSNB. The visual fields were normal in all of them, as was the fundus appearance (Fig. 4) . Colour vision was normal in two patients, slightly abnormal in one, and abnormal in one, though in the last case (case 1) the abnormality may have been due to unsatisfactory co-operation. A dark adaptation curve was not obtained in the two youngest patients, but there was a history of problems with night vision in both. In the other two patients a monophasic dark adaptation curve was recorded, in which only the cone branch was observed. A reduced light peak was recorded in the EOG in three out of the four cases.
PATIENTS
In all four cases the dark-adapted ERG was abnormal (Fig. 5) . In two cases the a wave had a normal amplitude, but it was slightly reduced in the other two. The b wave, on the other hand, did not exceed the baseline in any of the cases. Thus 'negative type' ERGs were found in all patients. In two of them a negativity following the b wave was also found. Cone responses (30 Hz flicker) were was autosomal recessive and for case 4 X-linked. For cases 1 and 3 the inheritance was probably autosomal recessive.
Discussion
The patients with CSNB and the nyctalopic Briard dogs were similar in many respects. Firstly, the problems were congenital in nature. Affected dogs had shown strange behaviour and appeared unwilling to move around in new surroundings in dim lighting, at least after they were sold at the age of 7 weeks. The patients had always had visual difficulties, especially at night.
The stationary nature of the defect in the human disease, as well as its hereditary characteristics, have been well documented."W Since the four patients escribed in this study were all referred from elsewhere and each was seen only once at the University Hospital of Linkoping, there was no follow-up. There was no history of progressive disease in these cases, however. As regards the dogs, the owner was of the opinion that their visual symptoms had been stationary.
Several other similarities between the human and canine diseases were also found. In both types the affected individuals had normal fundi but were clinically night blind. The latter finding was verified through the monophasic dark adaptation curves found in two of the patients with CSNB and through the fact that scotopic ERG responses were lacking in the night blind Briards. Other 
